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S.^] ^^1 ^ :=i-^^ {LIQUID CRYSTAL 

DISPLAY HAVING REDUCED FLICKER AND METHOD FOR REDUCING FLICKER FOR THE SAME} 

£ 1-8: ^ ^^oii o^*!- ofl;g ^v^is^ ^^^^ JS.'^^^yl ^ 
£ 2^ :£ H ^o]r2^ ;^io^ 5]so^ ^^^^ 

10 : sfl^ 20 : ?]]<^]B. ^^^1^ 

30 : T^^sj^ 40 : Bl-o]nj ;^lol5lS 

41 : ^^21^ 42 : c-flojE^ ^^e]-^ 

43 : 44 : 

50 : ^IS^^ ^^SslS 60 : ^^9] ^i^-^ 

70 : ^-flel-olM 100 : "5^^ S.^] ^>^1 



27-4 



- 1020000082004 2001/6/1 

[^^^^ ^^] 

<12> ^ S^l liquid crystal display: LCD)<^1 ^A^S., # ^ 

^l^AS.^ MVni- :E^^l^Bl(thin film transistor: TFT)1- ^^^1 ^^>S a>^^>^ oa 
E^jd ni]E^>,(active matrix) S.^] ^^1^ ^^^H- ?1 (f 1 icker)!- ^i^^l^ 

<i4> ol5^*j. TFT LCD^I ^*!-^ ^^^^ TFT ^^>, ^fl^, Hfl^^i- ^fl^, ^ 

^^(cell gap), ^EK color filter)-^-^ <=g^* ^^i^-fl, ^l-g-^*:-!! ^-el- a 

^1 ^^*M7l^ 71 (flicker) Sfe ^>^i-o] i4e]-^ ^ ojcf. 

<15> ol&l^ #ol7l 1993id 10^, Kimura ^^fl #1^^ U.S. 

Pat. No. 5,253,091, 'LIQUID CRYSTAL DISPLAY HAVING REDUCED FLICKERS'^, 1995\i 7^, 
Suzuki ^<^1 ^^11 U.S. Pat. No. 5,436,747, 'REDUCED FLICKER LIQUID CRYSTAL 

DISPLAY'^<^1^-1 *<:>>^ ^ 9X^. 

<i6> <ati]:^ 0.5.^ on;.^ ^V^l^ ^q- ^ TFT7> TFT 7l^jq-, ^ 

* ^ ^E^7> ^B] 7]:^, ZL^Jl H A>o]cH] ^o^s^ol o;i 
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<17> oje^s]. 6n^^ ^A] ^j-^]oiiA-1^, ^E^l 7l^<Hl ^^Ss\o] TFT 

<18> c^ll- ^o]^ ^:f. ^^ofl 7}^1]^1^ Vcomol e^- ^ nfl , TFTl- 

. ^1^, ^'a-'^l tfl^>c^ cy:ol ^oj-o] ^jL^lsq- ^o] ^2.^171- ^o].o> 

#5l7l7> ^^S. ^J7lxl ^^x:f. Zie^M-, ^3L^l7> A^S. S] 

^^>ol AjyjTfl ^nf. ^, ^'^t!: ;^lsc>il rJi\^ ^cf^'^-Cpositive voltage)^ ^^"y 
(negative voltage)<^l ^'=>]^] €"^-^1 ^^y-* i^^l^^l sl^l ^-^-^S, 

o]^];^] >iEl7j(image sticking)^! ^57l7fl ^4. ^7)011 ^^f- ^oj-o] 
7H>7fl €4. 

<i9> n^-e^-A-l, ^ «VT^cq ^^o, Aj-^^ «M^l-7l ^Sfl ^AS, a] 
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^^5]^ m^^^ ^A]^ ^^Aj^J ^ ^ ^1^^> 

w>s>l- ^ ^vt^o^ ^^^t}7] ^ s.;goi] ^t}^, 

-g-^tflA^ >^7l ofl^^ 3Zl]^S:i ^1-71 l*!-^ ^^1-^ :^x7fl^3r>7] ^ ^ Til 

ojiE HElJl >S-71 T^IS^^g- ^ ;^lolAl^^o)] ^1-71 

^^^^ ^ ^^-i: ^^^^1-71 ^t!: ^ ^^Hl s]^>ig, 

cy^s]- o^^^ c-iloiE-l7> c-iloiEi<?l^] o^:f-# ^^^}^ ^3:^1^, ^ 

ci-:^], ^El^ >a-7l ^l-^M^ e}-<?l^ 7ll==^ofl -g-^tflA-1 4>7l on^J s 
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■ 1020000082004 2001/6/1 
<22> (^^Hl) 

<23> ol^} ^ ^i^oil ^^l^^ll- :£ 1 ^^1 £ 4* %-^^}<^ ^Ml^l ^ 

<24> ^ ^x^o^ ^fl-tb S^l ^^1^ ^^^1 S^l s)^ t!: Sefl^ ^^is^ 

?1 ^^^]t}jL, ^^1^ #sl7i^ ^J:<^1 nl-Bl- on^j sfl^^ i]-7l» S^*>^ ^IcH A] J: 

<25> £ 1^ ^ ^i^oil s^l ^>^l(ioo)^ ^^j* :e-Q^^7i ^t!" l:^£oli=f. 

^S^>^, -sfl;^ ^A] ^1-^1(100)^ -2^^^ 5|1^(10), 3xfl^(i0)ofl cg^^ Tllol 

(40), ^^331S.(50), ZLElJl «]^el-o]E (backlight ; 70)1- 

<26> sll^(io)^, r]-^ 7fl^ TljojE 2^-oIl:(G0-Gn)5!}-. TljolE el-oll:(GO-Gn) 

e1-^l-(G0-Gn)'Hl^ TflolM ^:^s]^(20)7l- tijolBl efsai:(Dl-Dni)<^l^ 

^^^1^(30)7} ^^7] 3fl^(10)^ 5|--a-^ ^^(Red 

; R), ^^(Green ; G), ^^-^(Blue ; B) ^ ^B^^ 2i^o\] b]^ <^o]:^]v^ , 

K^] ^J-^l(lOO)^ 2^^6\] c^^A^ Sj-Aj.^ ^S. al^^, i-A^^ ^ 

^-^3^, ^la^llrCgray scales)* M-H^^Hi^f. ^l^^-o] e (70)^ ^w^j 2fl^(10)oil ^^S]cH, 
3ifl^(10)S. il-7l7l- ^o^t!" ^lS^<y- ^^Ss)S(50)^ dt^ri^ ^ 
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-^s:)S.(30)<:Hl ^■^^'a-^ ^S^^n^ ^ 7l^ol ^<a-(Vgray)# 

^-^slS-CSO)^ 7ilS^<a- ^^S^^(50)^l^i #^5]^ 7l§^'y-(Vgray)^l -g-^^ 

El-oltg >5llo^3]s(40)^ ^-fl^^(RGB), ^91 ^^^^(H_Sync) , 
:£(V_Sync) ^ #^^^(CLK)<^1 -f-^sflx-l 7\]o]B. ■?-^5l^(20) ^ ^^5)^(30) 

wl€ ^^^^^(60)1- ^^fl^i ^-^^^(RGB)oil S.^^ ^#^>J1, # 

13^9]^ <y:<^l n^sl-A-l oB^ 4^(10)^ ^7l# S^^^S^H, 3^^(10)* SA] 

£( visual sensitivity)*^! ^^?\] }^^^]^, SiS.7} nfl ^tI] ^^^js)^ aVig^ 

S1S.(40)^. <^15]- s-^i^g- o]-%'^}<^ #Bl^7> ell^ oj^i- ^VA^^ ^^oil^ 51-^ 

51 il-711- <^^7\] ^}<^ #Bl7l7> AlZ^-21 ^ ^^IS];^! 5>^, #el7l7l- di^j 

^m ^^Sm 21-1^51 «|7ll- ^5fl^ -a-Bfls '^I^ 

^^l^J ^I'H 3^^(40) 2^ ^^^^ ^q-. 
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<^^^ ^^Sl^(41). cflolE^ ^^Sl^(42), ^^5^:^(43) ^ ^^£^^(44)^ 

nslJI, ^^&|:^(44) ifloll^ #B]7H^ ^c^'Hl l^-ef 3Jfl^(10)Sl ^7]^: 2:^^!-^ 

^^(MCLK)^ H}oinj^ S^tb^. ^■lel^(44)^ ZLBfl^ ^Ml-s1^^Ei ^^s]^ 

^91 ^^^^(H_Sync) ^ ^efl^y ^^^^(V_Sync) , ^-<a^(RGB)7> ^^^r^ 
o] M-Efifl^ DE n^Jl ^^(MCLK)<^1 ^^^^i , TflojE ^-^s)S.(2) 

^^5lS.(3)<^l^i ^-S-S. ^l^H ^Sl-(<^l^rfl, STHCStart Horizontal 

Signal). STVCStart Vertical Signal), ^^(Load Signal ; TP), ?W<=>]^ 

^^(Gate Clock), 7\]o]^ ^ 91^]^]^ ^:^(0E) ^)# ^^3*1:4. ^^^^(41)^ =l 

Efl^ ?lEi.&|(T^l£Al^)S.-^E^ ^^s]^ 7]-^^<?I <a^J^> ^SlS. 

^o]B\ ^^51-^(42)21- ^S. ^^e):^(44)o1lAio^ 3l-<a* ^^^>7ll 7]^^ H 

elJl, >a-7l El-o]^J ^jol SI 5.(40) ^wl^ ^€\7] ^i^^(60)^ 3e^(10)ofl ^aIs] 

^ (frame) ^^1^ #2l7l ^^-^ ^^1*>^. #el?l^ "^J^^fl n 

^(10)51 i]-7ll- i^^V^ 4'^ ^JKDim)!- «flHl-olE(70)^ ^^3t!:4. :^(70)oll 
^ ^(Dimming circuit)(T3l:£Al^)7> ^tils]«>| , e1-o]i^J ;^1o1 S]S(40)S^e-1 

^^^35)^ ^l^H ^^(Dim)<^l ^^^^i ^^o]^(i70)o^ ^7]W: Si^d^x:^. <^]^ 
(70)01 >5ll^5|S.fe 1999id 8^, Praiswater^^l ^1^ #1^^ U.S. Pat. No. 
5,939,830, 'METHOD AND APPARATUS FOR DIMMING A LAMP IN A BACKLIGHT OF A LIQUID 
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CRYSTAL DISPLAY' -^<^1 7flAls^ol oit\., 

S. 3^ ^ ^^^^ ^}^^^ ^^]<=^M ^tb ^-1^^(60)^ 

(61). 7}^7](62) ^ ^1 1 wl5L7l(63)# ^a]*!- ^^1-f-(64). 1 ^>^eK65), 

^] 2 tiliii7l(66), 2 f}^^](67), ZL^JL ^] 3 ti]ii7 7l(68)S ^^^^4. ^^l^-^, ^^l] 1 
g];^! ^1 3 tilJii7l(63, 66, 68)<^1 '^^5]^ ^1 1 4 3 7l§^(Ref 1-Ref3)^, 

a^l ^^1(100)^ n^^S. ^ ^A] ^^1(100)^ ^5^-^ ^ SI-^^ 

, ^ ^^<^lAl^ 1280*1024^ ^^a-S^ 71-^1^ SXGACsuper extended graphics array)^!]-, 
^^11 5l-i(odd pixel ^t-^ s^-^ieven pixel data)!- ^Ajo];! ^^a]^ ^ 

5L:e ^:g.(dual port driving)* M ^^W. 

^^1-^(64)<=>11 ^y]^ ^#71(61)^. ^^^^(RGB)7l- #£^7^ 

5]^ ^^l^M ^^fl^i, A-^A1^(RGB)1- ^A^^>^ ylS7> El^^l <^:^ 

1- ^11- ^«fl ^#71(61)^ ^-^^^(RGB)l- tilEig(D0-D47)5. 

^^*}<^ ti}-o>s.o]jL, o^^^ wlei-(D0-D47)* ^2llc>l(DelayO-Delay47)l- ±. 

^1^ ^l^tb ^, ^2fl^ al:Es.(Do-D47)3l- a1;?V :^o> ;:^]o^ 

^ wlHs. z]-z^ofl tfl^ XOR <a^* ^«St}-i=f. HlS7> XOR 

l<^] SlJi, <a^^ ti]M7l- XOR Oo] ^cf. o] 

^ ^#71(61)^ XOR 7l-A]:7l (adder ; 62)S. ^a^slo^ 

7}^s\jL, ^jn^ ^-^^:£(RGB) ^ € tils ^71- ^lAV^cf. 7]-A>7l(62)l- -^^ ^ 

^ HjE 1 tllJ5l7U63)l- -f-^ ^1 1 7l$^(Refl)2l- tijilSlJl, V]3IL 

^ozfofl Ofel-A^ 0 lo] 7>^1^ HliL ^J2f7l- ^1 1 9}^B\(65)S. c^y] 
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^■1, 1 7i§^(Refi)^ ^ ^^s]^ n'^]^^^ ^1- 7i§o.s ^j=]-. # 

o], 8 til:^^. ^^^^ ^^^(RGB)7l- ^^S)^ ^^-^(R), ^-mC), ^^(B)^ ^^ 

8*3 = 247]- ^cf. Zis^^, 5-211 A>-g-5]^ ^:^Alo]]^ aj^fl 

8*3*2 = 48<^1 ^ti)-. 

^7] ^1-^1^(64)^, n'^MM: ^^^^>^ wlM(D0-D47)<Hl cfl 

^ '^^l- ^#^><^, 'a^Sl^ i^-fl'^lBl7> c^:^^ ^^^]%^. Si^^t} 

^, #el7l^ C^jojE^ ^BflS ^^Ss:>7l nfl^ol4. ^*]- ^V7l #5]7l 

^^1^(64)^, <y^3£l^ tfl'^lBll- z]-z]-s] tilM(D0-D47)7l- S.^ 2]^ ^ 

4-, t^l<^lEi7l- #e]?] ^r^^ ^T^^l^m 1^ #^^>^, H^^l 

^^^1^ 0^ ^* 

^i-^l^(64)« -f-tfl t^]o]B\7} S]^^] c^^j} y^^]^^, 1 lE^ 

0^ 71-^1^ ^s\.7} ^1 1 ^}^B\(65)S. S^^^cf. 1 n^E](65)^ 10 «1S 

^-^^^ S^e^^A-], ^7] y^:^] St\o\] Am TflojE^ -^sfl Bl^jll Al^ 

(Reset) ^ ^91 ^^^5:(H_Sync)l- ^^o>#^cf. ^, ^1 1 ^>^b](65)^ ^^^1^ 

(64)S^Bl ^1-^1 ^2l-o11 -g-^*l]Ai $el7l7> ^AJ^ og^ Cfl o] E-] 2^ 7fl=^# 

efo] ^^A]^(H_Sync)7l- ^^sj^S B]^i! sjo^ *}i4o^ e^-olcHlAi ^v^j 

^1 1 7]-^Ei(65)l- ^>M-^ ^^3^ #S]7^ 711^71- 7>^MSlTg^ ^l-o. 
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4. ^7]^^, ^1 2 7l^^(Ref2)^ ^^^^>^ ^« ^T^l^M. -2^^^ S^l 

(100)7]- ^ 7fl^ 1:11 ^Slfe i:-11olEi7l- ^Alofl <y^S]^ i^e 

Jl, SXGA^ 1280*1024^ 7>;^1^ :4 2 7l§^(Ref2)^ 6400] ^cf. 

^^7] 4 2 ^15771(66)^ ^1 1 n^Bi(65)^ ^>^M ^1 1 ^>^:^. 2 7l 

$2^:(Ref2)2]- ^^^1 o^«-l- :^^^>o^, ^1-71 ^>^E 447]. 2 7l§^(Ref2)3l- ^o.ig 

1^ #^^>:il, ^^1 0^ V:^ ^,^12 tiliii7l(66)^ ^ 

^1 o^^7> ^#5)1^, 1 0^1 7>^1^ 4 e|-0]oll cflt!- #Sl7l ^# ^1 2 

n^Bl(67)S ^^^cf. ^1 2 n^Bl(67)^ 10 wl^ 9}^B]S. ^^^^ S.#b1S.a^, 
#el7l7> ^^J^ e|-<?lol 7fl^ ^<^1 2]^ ^S(Reset) ^ Hefl^J ^^^S(V_Sync)# AND 
TllojE^ ^o>l-oicf. ^1 2 7l-^EK67)^ 2 tiliE7l(66)S.^El #^5]^ z\- 

e1-'a<^l cfltlr «2]7l ^# ^jz}-!- 7>^E^>£)^ ^efloj ^^Ai^(v_Sync)7]- <a^s]^ s]^Jl 
S\o]^ ^VM-o] sell <y oil tfl^ 1-S]7l ^919] 7ll-^^# 7l-^E^>i:l.. olsl- ^^ 

<^1 ^«fl^i, Sefl^y ifloilA-1 #5l7l7> ^^^5^ el-o]o^ 7ll^« <^^> ^ ^rf. 

^7] >ill 2 7l-^Bl(67)» -f-^ll ^>i4^ Hell^d<^1 i:fl*]: #El7l ^^^3 b!--?]^ 7fl^7l- 71- 
^MSlig, 7>^^^ ;^1 2 n^E. ^1 3 tiliil7l(68)l- 4 3 7l§?;t 

(Ref3)4 HlJiL^cf. <^7]^^, ^] 3 7l§^(Ref3)^ ^ ^efl^y^- ^^^*>^ s}-<?l ^<^1 
^ wl^ol ^o.^^-^^ 1280*102451 7>;^1^ SXGA^ ^1 3 7]^^ 

(Ref3)^ 1024S1 qq% ^^o]^ «fl^£l^ 921^1 ^r^. o]^ ^ ^Bfl<y^ ^^^*>^ 
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90% o]^^6\]X\ #El7S7> ^4-, «flel-olE(70)5] «]-7ll- O^^Tll 

cx^ Alz^^^S '^J^ ^t}- ^<^]^. o]^ ^1 3 

tiliil7l(68)^ 4 2 7l-^tK67)^ ^1 2 7>^S ^)7} 4 3 7l^^(Ref3) 

j4 Wli2^1-<:=i, ^7] 7}^^ ^47> ^] 3 7l §^(Ref 3)3)- HT^ l-f ^^^^ , 1^ 

0^ 7H^ ;^lo:| ^^(Dim)l- «W2)-olS(70)S ^^St!:^-. 

<38> o]$^ ^^*>^ ^ ^^<^1 ^tt #el7«1 x-]^Y(60)^, S.^^] 

7>^1^^, ^^S. l-?^^ <^}^^, <^1<^1 nq-^ SlS.^ ^7> 

<39> o]^^s^ ^o], ^ «Vtgoi] B]^ B^-olty ;^lcH 2)3.(40)^, Sefl<y# ^^^«>^ 

51 ^^oll cfltl: #S]7l c^y.^ 7J-^1^>JI, #S]?l7> 511^ o]^V ^^^SS]^ 

^fle}o]M(70)Sl «i-7l7> S^^>^ ^1^ ^^(Dim)* ^^^Stt^f/^i^^, 

712)- ^o]xQ 4o]s\S.U0)B] 4o]d\] iafle^olE(70)o] ^7)7} ^-T", 

^Efl^a -^^ *s1?1^ 4:^^ ^>7l E]-o]^J ^]o]s\ 

^(40)^ ^^o]J^m)^ ^7]7} ^£flifl^ ^i-o>^]£^ S^^>^ ^l^l ^^(Dim)l- 
olE(70)S ^^^5^>ol, Alzl-a^ ^MS]^ #sl?1^ ^-1 ^^1^1=1-. o) tifl, ^7l «fl 

el-olE(70)oi] cfl^V «V7] 7]§o. ^V7l 7l§^#(Refl, Ref2, Ref3)S) S^JcH] 

^«fl ^ SX^"^, ^7] 7l^^l-(Refl, Ref2, Ref3)^ ^^tb ^^^^ ^ 

7] ^^o]^(70)d\] c))^ wj-7l cj-;^] 71-^^l-C)-. 

<40> £ 4^ ^ ^^^5) tiV^^tb ^^l^^l'^l ^-^^^ S^l ^^1^ #B)7l 
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^ ^-^^S(RGB)7> '^^ns\jL, S12<^1^^^ ^^J:(RGB)« ^^^^fe «1 

slji, sieofl^i^ n^^^ ^1 1 7]^mRen)^ ^^^1 «^-^7i- 

^t^cf. o^yjA^, ^] 1 7l§^(Refl)^ ^^^s]^ ^^S(RGB)Sl tijE ^§ 

^i^l^H, #1^}^, SXGAS^- ^<^1 1280*1024^ 7>^1^ ^ 
a^l ^1 1 y]^mRefl)^ 480] ^cf. 

^7] ^^1 Sie-Hl^i^^ 7>^H^ ajE 1 7l§^(Refl)32|- 

^^1 S18S ^*S*><^ ^1 1 7>^S 2^:^ ^7>A]flJi, 7>^S^ wjE ^71- 1 7] 

^mRefl)^ ^^1 ^^1 S10-5.S- 5ll-o>7]-A^ >^>7lsf s]$ol 

^7lAi, als ^7]- ^1 1 7l^^(Refl)5i)- ^cf^ A^A]^ 

(RGB)SI S.^ ^]^7} £]ol #Sl7l7> ^^^5^4^ ^"1^>^ ^^ji^, ^1 1 ^} 

sl-^ ^ 21-^^ 7ll^(^, #el?l7> ^^^J^ 7fl^)# 

^7^1 S20ollA-1^ ^] 1 ^o] ^] 2 7l§^(Ref2)5q- ^^^1 o^^l- ^^^Vcf. 

^7lAi, 2 7l^^(Ref2)^ ^ el-tl^ ^^^^m ^* ^^1^>^. 5£S 

#1^>^, SXGAS]- 1280*1024^ ^^l-S* 7}^]^ <2«;^^ a^l 2 

7l$^(Ref2)^ 640^1 ^cf. S20<^1^-1^ ^^i)-, ^1 i 7>^S ^o] 2 7]^^ 

(Ref2)3)- ^ ^ el-^ ^^1<H1a-1 ^^7^7} ^:^] S22S. ^^t}<^ 

^] 2 9}^^ ^7}X\f]jl^ 1 ^>o.E ^1 2 71 ^^(Ref 2)321- ^^1 #0.1^ _ 2. 
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^ ^91 ^M]o\]^^ ^^^7} ^^S^^] ^o.^. SIO^S. S)l-o>7l-A^ ^7] ^ 

51^7]- ^^3^ ^o]^ 7^^m ^^]^^. 

ig^cf. c^7]^^, 3 7l§?i:(Ref3)^ tb ^^d^f^ 2l-<y ^'^l ^^^^ 

1- 1-^, 90%)c>T ^^l^>o^, tij-Ai^ #1^>^, SXGA5!^- ^o] 

1280*1024^ S.^] ^^1^1 , 3 7l§^(Ref3)^ wl^o] 
90%^ nfl ^ 9210] ^cf. rj;^] S24<^lAio^ ^jz]-, >Hl 2 7>^M ^o] 3 71^^;^ 

(Ref3):ac}- a-TlM- ^ ^ ^efl<a ^^jo^lA-] w1^(<^ll- , 90%) ^l^^Vo^ 

#a1^7> ^v^^sli^, cf^l S26^S. ^*S^H ^J^el-'^lMCTO)^ ^7l7l- o^^^^^l^^ 

^^^m ^1^ ^S(Dim)# ^^3^>Ji, ^1 2 ^V-grS ^o] ^1 3 7l§iJ:(Ref3)3}- ^;^] 

511-<^>7H ^7] sl^oltVcf. 

^^l<=Hl^i #S^7l7|- H]^ ol^fS ^^JS)^, ^ ^'^g*^! sit!: Bfo]nJ ;^lol ^(40)^ 
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